Key indicators: single-crystal X-ray study; T = 298 K; mean (P-O) = 0.002 Å; disorder in main residue; R factor = 0.031; wR factor = 0.086; data-to-parameter ratio = 11.9.
Gray-green single crystals were obtained under high-pressure, high-temperature hydrothermal conditions. A refinement of atom occupancies gave the composition Li 3.68 Cu 
Related literature
For a related structure, see: Yakubovich et al. (2006) . For related materials with low concentration of Cu atoms at Fe sites, see: Amine et al. (2000) ; Heo et al. (2009) ; Ni et al. (2005) ; Yang et al. (2009) . For information on bond-valence calculations, see: Pyatenko (1972) .
Experimental
Crystal data (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010 The asymmetric unit of the triclinic structure ( (Table 1) , and one oxygen atom at longer distances of 2.739 (11) Å (Li3 -O8) and 2.778 (8) Å (Li1 -O3). In addition, a position of low occupancy for Fe 2+ (Fe2) atoms has been found at 0.99 (1) Å from the Li3 site. Bond-valance sum data (Pyatenko, 1972) are consistent with the assumed oxidation state of Cu and Fe.
The basic features of the crystal structure consist of triplets of edge sharing (Cu,Li)2 -Fe1 -(Cu,Li)2 polyhedra ( Fig.2) and Cu1 quadrilaterals, that form a three-dimensional framework by sharing oxygen vertices. The PO 4 tetrahedra strengthen this framework by sharing all vertices with Fe1 octahedra and/or (Cu,Li)2 polyhedra (P1), while P2 tetrahedron shares one vertex with Fe1 and (Cu,Li)2 polyhedra, two vertices with Cu1 quadrilaterals, and one vertex (O3) remains unshared with the cationic framework and participates in the coordination of Li atoms (Table 2 ). Li1 and Li3 atoms occupy interstices of the structure; they form tetra groups of five-vertex polyhedra sharing edges (Fig.3) . The structure may be described using an idealized formula Li 5 Cu (PO 4 ) 2 F 2 was studied in (Yakubovich et al., 2006) . There are many reports in literature for crystal structures with low concentration of Cu atoms in Fe sites (Amine et al., 2000; Heo et al., 2009 , Yang et al., 2009 , Ni et al., 2005 , however, the present structure seems to be a rare example of Cu rich three-dimensional matrix with Li + ions in the interstices.
Single crystals were grown under high-temperature high-pressure hydrothermal conditions in the h. The reaction product was a mixture of brown, grayish-green, and blue-green crystals, white powder and copper chunks in a ratio dependant upon phosphoric acid concentration. The crystals were hand picked under an optical microscope, washed with water and isopropyl alcohol, dried and subjected to single-crystal x-ray diffraction analysis. The obtained crystals were also analyzed with a Jeol 8900 Electron Microprobe for EDS elemental content. The conditions were optimized with an acceleration potential of 15 kV and acurrent of 10 mA. The average result of 15 analyses showed the Cu: Fe: P ratio equal to 0.47: 0.28: 1, which is close to the ratio 0.52: 0.29: 1 determined from single-crystal X-ray refinement.
Refinement
Refinement of site occupancies showed that Cu2 and Li2 atoms share one position in the structure, in the proportion of 0.551 (2): 0.449. During the refinement, the displacement parameters of Cu2 and Li2 were constrained to be equal. The oxidation states of Fe atoms in 1b and 2i Wyckoff sites were fixed in accordance with Fe -O distances and confirmed by bond valence calculation (Pyatenko, 1972 ).
Figures Fig. 1 . The main structural elements of the title compound. Displacement ellipsoids are drawn at the 50% probability level. [Symmetry codes: 
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